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could be trusted), the length of the solenoid, and the number of turns, has
an appearance of accuracy which is illusory unless it can be assumed that the
distribution of the wire over the length is strictly uniform. It would appear
that all the turns of the suspended coil should operate as much as possible,
that is, that the suspended coil should be compact, and should be placed in
the position of maximum effect.

There is a further incidental advantage in this arrangement which it is
the principal object of the present note to point out. The expression for the
attraction involves as factors the product of the numbers of turns, the square
of the current, and a function of the mean radii of the two coils and of the
distance between their mean planes. Now, as may be seen from the fact
that the square of a current is already of the dimensions of a force, this
function of three linear quantities is itself of no dimensions. In determining
its actual value we should in general be subject to three errors; but when
the position is such that the function (for two given coils) is a maximum, the
result is practically dependent only upon the two mean radii, and being of no
dimensions can involve them only in the form of a ratio. In order then to
calculate the result, all that it is necessary to know with precision is the ratio
of the mean radii of the two coils. This ratio can be obtained electrically,
with full precision, and without any linear measurements. For, if the two
coils considered as galvanometer coils are brought coaxially into the same
plane, the ratio of their constants can be found by the known method of
dividing a .current between them in such a way that no effect is produced
upon a small magnet suspended at their common centre. The ratio of the
resistances in multiple arc gives the ratio of the currents, and this again
(subject to small corrections for the finite size of the sections), gives the ratio
of the mean radii.

It appears that in this way all that is necessary for the absolute determi-
nation of currents can be obtained without measurements of length, or of
moments of inertia, or even of absolute angles of deflection. In practice it
will be desirable to duplicate the fixed coil, placing the suspended coil
midway between two similar fixed ones, through which the current passes in
opposite directions. A rough approximation to the condition of things
above described will be quite sufficient.

